SYNOPSIS Serum creatine kinase, lactate dehydrogenase, aspartate and alanine transaminases, and aldolase wer2 determined in 41 hospital inpatients with haemophilia or Christmas disease and no significant differences from the normal ranges were found.3 Levels of these enzymes in a further 10 such patients who had sustained muscle haematomata were determined: in all of these there was a consistent rise in the level of creatine kinase, the peak occurring between 36 and 96 hours.
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In bleeding disorders a rise in serum creatine kinase levels may be useful as a diagnostic test for intramuscular haemorrhage.
Elevation of serum creatine kinase (CK) is known to be the most sensitive enzyme test of skeletal and cardiac muscle damage and has been widely used in diagnosis (Ebashi, Toyokura, Momoi, and Sugita, 1959;  Dreyfus, Schapira, Scebat, Renais, and Lenegre, 1960; Okinaka, Kumagai, Ebashi, Sugita, Momoi, Toyokura, and Fujie, 1961; Wright, Clarkson, Brown, and Fuster, 1971) . Transient rises in levels of CK have also been reported after strenuous muscular exercise (Graig and Ross, 1963; Schneider and Heise, 1963) , after epileptic seizures (Wilson, 1971, personal communication) , and after extensive injuries in road or industrial accidents (King, 1970) . Similarly, elevation of lactate dehydrogenase (LD) and aldolase (ALS) has been reported after prolonged muscular exercise (Baumann, Escher, and Richterich, 1962; Remmers and Kaljot, 1963 , 1961, 1965) . Normal ranges of activities were established in a hospital patient population by truncated probit analysis (Neumann, 1968) as follows: AST 9-34 IU/litre, ALT 5-26 IU/litre, LD 115-465 IU/litre, ALS 0-6 IU/litre, and CK 0-100 IU/litre at a reaction temperature of 37°C (McQueen, Garland, and Morgan, 1972) .
Electrophoretic separation of lactate dehydrogenase isoenzymes was performed as previously described (Forbes, King, and McNicol, 1971 is creatine kinase. The 'normal' activity of CK in serum is probably derived from muscle and in a healthy population the levels are influenced by the degree of muscular activity (Griffiths, 1966) . Within 24 hours of the occurrence of muscle bleeding, there is a rise in level of creatine kinase which may persist for a further 48 hours before falling to normal values by the fourth day after injury. The extent of haematoma formation in muscle is difficult to assess clinically but there would appear to be a crude positive correlation between the size of haematoma and the peak level of CK activity. Lactate dehydrogenase, AST, ALT, and ALS showed no consistent rise after muscle bleeding.
Determination of the isoenzymes of LD by electrophoresis was generally unhelpful. One patient (patient 1) had duplication of LD1 which was probably due to the large amount of plasma concentrate (cryoglobulin precipitate) infused during and immediately after surgery to repair a ruptured ureter (Forbes et al, 1971) . The other five patients in whom isoenzymes were estimated showed a pattern 1 > 2 > 3 > 5 > 4. This probably represents release of LD from red cells in the haematoma; however, the pattern 5 >4 may possibly represent leakage of muscle lactate dehydrogenase.
The cause of the rise in CK levels after exercise and in disease states of muscle is not known. It has been suggested that it is due to leakage of the enzyme through the sarcolemma and it has been further suggested (Aebi, Richterich, Colombo, and Rossi, 1961) that CK is more likely to pass to the extracellular compartment than the other muscle enzymes, because of its high concentration and low molecular weight (Schmidt and Schmidt, 1967 It is suggested that estimation of creatine kinase may be of value in the diagnosis of occult muscle haemorrhage in patients with bleeding disorders and it is possible that it may be of value in the differentiation of acute appendicitis from haemorrhage into the ileo-psoas muscle, a recurrent clinical problem in haemophilia.
